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Introduction
Sturgeon has become one of the most elusive animals in
modern day fishing. Its osseous remains, decimated by ta-
phonomic loss in archaeological deposits, yield relatively
scarce evidence of their dietary role in past times. Their
dwindling stocks, brought to the brink of extinction in the
20th century, are only a pale shadow of their economic im-
portance until the recent past.
Over-exploitation, habitat loss and pollution have severely
hit all 27 species in the Acipenserid family worldwide.
Sturgeons, the largest fish in the Danube, were relatively
common until dams were built in the Iron Gates section
where the river forms the border between Romania and
Serbia. The first dam (Iron Gates I) which became opera-
tional in 1971, was built where the Danube leaves the Iron
Gates gorge, and effectively marks the divide between the
middle and lower Danube. The dam was designed in part to
improve navigation through the 130 km long gorge section,
where the Danube (prior to impounding) was characterized
by strong currents, rapids and exposed rocks that were haz-
ardous to shipping. The second dam (Iron Gates II), opera-
tional in 1984, is located 80 km downriver, 875 km from the
river’s mouth. The dams effectively cut off the migration
route of endangered beluga sturgeon and other anadromous
fish in all major sections of the Danube, as reviewed at the
1994 International Conference on Sturgeon Biodiversity and
Conservation in New York (Bacalbaşa-Dobrovici 1997;
Hensel & Holčík 1997).
Against this background, reconstruction of ancient stur-
geon fishing becomes a truly multidisciplinary task:
1. Ichthyoarchaeological finds offer evidence of which spe-
cies were targeted.
2. The palaeohydrological reconstruction of riverine habitats
helps in identifying locations where sturgeon fishing may
have taken place.
3. Familiarity with fish behaviour points to seasons when
migrating sturgeons were most easily caught.
4. Historical accounts describe techniques by which stur-
geons were caught.
5. Ethnohistorical records reveal attitudes toward these great
fish as food as well as symbols.
Although the disciplinary boundaries between these areas of
research often overlap, this list is intended to provide an in-
terpretive framework for archaeologists interested in any
period, touching upon the complex interactions between
nature and society as reflected in sturgeon fishing.
Our research hypothesis is that it should be possible to
outline geographical locations as well as seasons when the
probability of catching various species of sturgeon was in-
creased. These parameters should correspond to and comple-
ment the scanty archaeological evidence for these important
fish.
This overview of zooarchaeological, documentary and
ethnohistorical evidence of sturgeon fishing in the middle
Danube region represented by two contrasting sections of the
river, in Hungary and the Iron Gates (Fig. 1), is also aimed at
interpreting ichthyoarchaeological data within a broader,
culture–historical context.
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Figure 1. The Danube Valley in Europe and areas dis-
cussed in this study (see also Figures 7–8).
Ichthyoarchaeological data
This study is built around the osteological evidence for stur-
geon from the Danube. Sturgeon remains recovered from ar-
chaeological sites are discussed in terms of taxonomic iden-
tifiability and taphonomic bias, as well as possibilities of size
reconstruction.
The Romanian–British excavations (1992–1996) at the
Late Mesolithic and Early Neolithic settlement of Schela
Cladovei (Romania) 7 km downriver from the Iron Gates I
dam brought to light 139 sturgeon bones, mostly identifiable
only to family level (Table 1). These remains have been re-
covered by water sieving from several features, located on
one of the river’s terraces, near the present day riverbank.
Although these numbers of sturgeon bones may seem mod-
est, given the sample size of hand-collected bones at this site
(Bartosiewicz et al. 2001: 16, table 1) and others in the region
they may be considered relatively high. Of the skeletal re-
mains represented in the Schela Cladovei assemblage, dorsal
and lateral scutes as well as pectoral fin rays could, to some
extent, be identified to species. Osseous elements from small
but mature individuals could be assigned to sterlet on the
basis of size.
The first (i.e. most cranially located) pectoral fin ray is
well developed and has been used in osteometric analyses of
common sturgeon by Desse-Berset (1994: 84). The me-
diolateral width of this bone in beluga sturgeon
(Bartosiewicz & Takács 1997: 12, fig. 8/1) has also been used
in size estimations in the present paper. Greatest lengths of
the Schela Cladovei sturgeons were estimated as shown in
Table 2.
When plotted together with modern, historical data (Khin
1957), the distribution of these estimated lengths largely cor-
responds to that of the largest specimens from historical
periods (Fig. 2). The latter display a slight positive skew, and
the distribution of the prehistoric specimens is within the
same range, suggesting that randomly caught prehistoric
sturgeons were as large at Schela Cladovei as the largest
modern specimens in Hungary. While, owing to the small
number of cases no significant difference can be observed
between the two groups, the Schela Cladovei sturgeons were
indubitably large. Sporadic records of the amount of meat
some record animals represented (Table 3) indicate that ap-
proximately two-thirds of the live weight estimated for large
prehistoric sturgeons represented edible protein, and other
lines of evidence show that fish were the major source of an-
imal protein in the diet of the Mesolithic inhabitants of
Schela Cladovei (Bonsall et al. 1997, 2000).
Ichthyorachaeological research has shown early signs of
overfishing common sturgeon (Acipenser sturio Linné 1758)
in the southern Baltic region (Benecke 1986: 16, fig. 1) at
archaeological sites in Gdańsk, Poland (10th to 13th century
AD) and Ralswiek, Germany (8th to 12th century AD).
Osteometric data show that these sturgeons were at least lar-
ger than the 1.4 m long modern reference specimen available
to that author (Benecke 1986: 17, fig. 2).
Recent sturgeon sizes in the Danube are also worth con-
sidering. Aside from a random element (fishermens’ luck),
the frequency and actual size of the largest individuals landed
The Iron Gates in Prehistory
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Figure 2. Lengths of Danubian sturgeon in the historical
record (Hungary) and by prehistoric estimates (Iron Gates).
Russian
Sturgeon
frontale
parashenoideum
praemamillo-maxillare
dentale
praeoperculare
operculare
cleithrum
dorsal scute
lateral scute
pectoral fin ray
dorsal/anal fin ray
flat bone
Total number
Find weight (g)
2
2
2.4
Acipenserid
5
1
1
1
1
10
5
7
2
75
108
287.5
Acipenserid Sterlet
Early Neolithic
Sterlet
Mesolithic
3
2
2
1
6
14
63.6
1
1
1
3
2
2
10
8.2
1
1
3
5
2.2
Table 1. Sturgeon bones from Schela Cladovei.
depends on the reproductive capacity and growth character-
istics of fish stocks (Miranda et al. 1987: 219). Since 1800, an
estimated 1.84 kg average annual decrease in record sturgeon
body weights was found to be statistically significant
(Bartosiewicz & Takács 1997: 9). This decrease is paralleled
by a decline of the overall weight of sturgeons landed in
Romania (Fig. 3).
The unusually large, 181 kg specimen caught at Paks
(Hungary) in 1987 (Fig. 4), nearly two decades after the
closure of the Iron Gates 1 dam (Pintér 1989: 24), may have
attained this respectable size after having been trapped up-
stream, behind the dam.
Sturgeon taxonomy
In spite of the difficulties of identification at a species level in
this family of fish, the body dimensions as well as skeletal
variability among, and habitat preferences of, Acipenserids
are worth considering. Appraising these parameters is of help
in defining ranges within which archaeological finds can be
better understood.
Sturgeons (Acipenseriformes) are large (80–600 cm), late
maturing (almost 25 years for some females) fish of con-
comitant longevity. They inhabit coastal sea waters, rivers
and lakes, mostly within a latitudinal range from 30–70° N
László Bartosiewicz et al.: Sturgeon fishing in the middle and lower Danube region
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Period Estimated
length (m)
Mesolithic
Mesolithic
Mesolithic
Mesolithic
Neolithic
Neolithic
Neolithic
1.44
2.15
2.56
2.95
2.21
2.48
2.60
GW fin ray
(mm)
24.4
36.4
43.3
50.0
37.5
42.0
44.1
Estimated live
weight (kg)
28.2
72.8
110.1
154.0
77.7
102.1
114.2
Year Live weight
(kg)
1922
1957
1987
90
138
181
Location
Gemenc
Paks
Paks
* Pure meat with spine but without skin
Table 2. Length and weight estimates for prehistoric sturgeons
from Schela Cladovei.
Table 3. The meat output of some record sturgeons from Hungary.
Figure 3. Diachronic temporal decline in gross sturgeon catch in Romania and in the size of record sturgeon in Hungary.
Live weight
(kg)
70.0
72.0
55.2*
Carcass
weight (kg)
70
100
100*
(Hankó 1931: 9). They feed on small animals, including
molluscs, crustaceans and small fishes (anchovies, sprats,
gobies) as well as plants, and are anadromous, i.e. migrate
up-river to breed and spawn. Because of this migratory be-
haviour, Luigi Ferdinando Marsigli, an 18th century military
engineer surveying the lower Danube valley, classified be-
luga sturgeons as fluviatiles marini, marine fish that live in
rivers (Marsigli 1726). Systematic work on the complex tax-
onomy of sturgeons began relatively recently (Berg 1904).
As with the archaeological record, most historic refer-
ences to sturgeon are vague as to species identification. This
is related to the fact that some sources not only predate
Linnæan nomenclature, but the living fish species are also
often difficult to tell apart. This is, to some extent, a con-
sequence of natural hybridization. The main dimensions of
species relevant to this study are summarized in Table 4. The
large species central to this study include beluga sturgeon,
Russian sturgeon, ship sturgeon and stellate sturgeon (Fig. 5).
Occurrences of common sturgeon have been reported
from the Danube only relatively recently. According to
Antipa (1905) these fish spawn on the sandy sea bottom be-
fore the Danube estuary. Some distribution maps (Muus &
Dahlström 1965: 63, fig. 26; Terofal 1971; Vuković &
Ivanović 1971: 111; Wheeler 1978: 56; Müller 1983: 123, fig.
28) suggest that it does live in the Danube. Other sources,
however, assert that common sturgeon is a fish of the
Atlantic/Baltic region (Maitland & Linsell 1978: 78; Curry-
Lindahl 1985: 230). This species certainly has not been re-
corded in the Hungarian section of the Danube (Berinkey
1966: 17; Pintér 1989: 24), and a reference to its occurrence
in Transylvania has also been questioned by Hankó (1931: 9).
Although common sturgeon was mentioned in the discussion
of ‘Neolithic’ Padina (Clason 1980: 167), that faunal list only
contains the item ‘Acipenser sp./Huso huso’ (Clason 1980:
149).
Sterlet is the smallest Acipenserid in the region. It is not
anadromous, having adapted to freshwater conditions.
Owing to its smaller size and behaviour it falls beyond the
focus of this paper.
Osteology and taphonomy
The selective survival of different animal remains has a direct
bearing on archaeological interpretations. Studying the post
mortem history of excavated bone is indispensable for the
critical understanding of archaeozoological assemblages.
Taphonomic analyses must be based on familiarity with the
original, complete skeleton. Interspecific comparisons
between morphologically similar Acipenserid species are
made difficult by at least two skeletal characteristics of these
fish:
The Iron Gates in Prehistory
42
Species Total length (m)
Beluga sturgeon
Common sturgeon
Russian sturgeon
Ship sturgeon
Stellate sturgeon
Sterlet
2–3 (max. 10)
1.5–2.5 (max. 3.5)
2–2.5
2
1.5–2
1–1.2
Huso huso Linné 1758
Acipenser sturio Linné 1758
Acipenser gueldenstaedti Brandt 1833
Acipenser nudiventris Lovetzky 1828
Acipenser stellatus Pallas 1771
Acipenser ruthenus Linné 1758
Live weight (kg)
80–100 (max. 1000)
70–100 (max. 320)
80–100
40–50
30–50
15–16 (max.)
Table 4. Characteristic dimensions of Danubian sturgeons.
Figure 4. Sturgeon, weighing 181 kg, caught at Paks (Hungary) in 1987. Photo: István Takács.
1. The sheets of dermal bone covering the head of
Acipenserids tend to be numerous and irregular in shape to
such an extent that they may even be strongly asymmetric
within the same individual.
2. While bones from large fish would more likely be re-
covered, their survival is poorest in old Acipenserids (es-
pecially beluga sturgeon), whose skeleton reabsorbs min-
erals with the advancement of age. Thus, the largest bones
tend to be most easily destroyed or eroded beyond recog-
nition in archaeological deposits.
Brinkhuizen (1986) reviewed differences between the usu-
ally resistant and morphologically most characteristic dermal
scutes of beluga and Russian sturgeons from the Iron Gates.
The dorsal scutes of beluga sturgeon are oval in shape with an
elongated, horn-like process. In mature individuals, these
scutes are covered by skin. The lateral scutes of beluga stur-
geon are toothed. In old individuals, they are partially reab-
sorbed and develop a spongy, eroded look.
The dorsal scutes of common and stellate sturgeon display
a more marked morphological difference. These bones are
almond-shaped with roof-like cross-sections. The medial
edge of the ‘roof’ is largely symmetric in common sturgeon,
while it is slightly skewed in a cranial direction in stellate
sturgeon giving it a rose-thorn profile line. A strong radial
pattern is also characteristic of stellate sturgeon. In other
Danubian Acipenserids, even this character looks transitional
between the two morphological extremes.
It is chiefly large and compact dermal scutes with charac-
teristic surface patterning that show up even in hand-
collected assemblages, which otherwise contain few fish re-
mains. These scutes are arranged in dorsal, lateral and ventral
rows along the body of sturgeons and differ both in size and
shape by anatomical location (Casteel 1976: 38, fig. 19).
According to Berinkey (1966: 18–22), Vuković &
Ivanović (1971: 106–112), Pintér (1989: 24–31) and a review
of nine authors by Brinkhuizen (1989: 41), the number of
dermal scutes and fin rays varies between the discussed spe-
cies as shown in Table 5 and Figure 6. As is shown by these
data, dermal scutes not only form continuously changing
rows on individuals of varying sizes, but also their numbers
differ by species which makes their quantitative analysis a
nightmarish enterprise.
László Bartosiewicz et al.: Sturgeon fishing in the middle and lower Danube region
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Figure 5. Sturgeon species of major importance in the Danube, drawn to scale on the basis of mean lengths in Table 4
(compiled and redrawn to scale after Berinkey 1967 and Pintér 1989).
1m
Habitat reconstruction
The presence/absence of sturgeon bones at archaeological
sites is not only a matter of preservation. It may be presumed
that, at least in prehistoric times, primary butchery of large
sturgeon took place near where the fish was landed. The
Schela Cladovei finds on a low-lying terrace of the Danube
are indicative of this tendency. In later periods, carcass dis-
memberment may have taken place away from where the fish
was pulled ashore, at markets or high status sites of
consumption.
Prehistoric findspots (Fig. 7) as well as historically recor-
ded catch sites (Fig. 8) suggest that understanding habitat
preferences of sturgeon may point to locations where they
could be caught most efficiently — information whose in-
timate knowledge was essential to fisherfolk throughout the
millennia.
Water properties
Anadromous Acipenserids migrate into rivers for spawning:
for this purpose they need deep, well aerated waters with a
hard, preferably sandy or rocky substrate. Geographical
latitude/climate, distance upstream from the river’s mouth,
and variation in discharge rate affect the abundance and dis-
tribution of anadromous fish populations (Schalk 1977).
The quantity of oxygen dissolved in water (y mg/l) is a
function of current speed (x1 m/s) and water temperature
(x2 ºC). On the basis of empirical data published by Pénzes
and Tölg (1977: 327, table 4) as well as Harka (1993) this
relationship was expressed using the following regression
equations by Bartosiewicz & Bonsall (2004: 263):
The regression coefficients express the idea that every addi-
tional 1 m/s in water velocity increases dissolved oxygen
content by almost 2 mg/l in rivers, while a 1 °C rise in tem-
perature would result in a 0.2 mg/l loss. This is why oxygen-
loving sturgeons seek rapid rivers during the spring for
spawning, and why water temperature is of decisive import-
ance in the timing of their migration. The minimum require-
ments of dissolved oxygen by three characteristic freshwater
The Iron Gates in Prehistory
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Species
Beluga sturgeon
Common sturgeon
Russian sturgeon
Ship sturgeon
Stellate sturgeon
Sterlet
Scutes
dorsal
9–17
9–16
5–19
11–17
9–16
12–17
ventral
9–12
9–14
14–16
11–17
9–14
10–19
Branchio-
spinae
17–31
18–25
15–31
24–36
24–26
16–21
lateral
37–53
24–39
24–50
50–74
26–43
57–71
Fin rays
dorsal
62–73
31–43
33–51
45–57
40–46
37–54
anal
28–41
22–27
21–33
23–37
24–29
19–31
Huso huso Linné 1758
Acipenser sturio Linné 1758
Acipenser gueldenstaedti Brandt 1833
Acipenser nudiventris Lovetzky 1828
Acipenser stellatus Pallas 1771
Acipenser ruthenus Linné 1758
Table 5. The number of some skeletal elements in Danubian Acipenserids.
Figure 6. Variability in the number of dermal scutes in Danubian acipenserid species.
x1 = speed of current:
x2 = temperature:
y = 1.953x + 1.984
y = -0.221x + 13.669
r = 0.943
r = -0.979
sterlet (Acipenser ruthenus Linné 1758)
pikeperch (Stizostedion lucioperca Linné 1758)
tench (Tinca tinca Linné 1758)
3.0–3.5 mg/l
2.0–3.0 mg/l
0.7 mg/l
László Bartosiewicz et al.: Sturgeon fishing in the middle and lower Danube region
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Figure 8. Archaeological sturgeon finds and the occurrence of 19–20th century record specimens (full circles) in present-
day Hungary. Archaeological site codes: 1= Tiszaföldvár (prehistoric), 2=Tiszaug (prehistoric), 3=Ács (Roman period),
4=Szentendre, 5=Esztergom, 6=Pilisszentkereszt, 7=Visegrád, 8=Vác, 9=Szentendre, 10–12=Buda Castle,
13=Sárszentlőrinc.
Figure 7. Archaeological sites and sturgeon bone finds in the Iron Gates gorge section of the Danube.
fish species are as follows (Pénzes & Tölg 1977: 327):
Although sterlet is not an anadromous species, it clearly
illustrates the highest requirement of dissolved oxygen of
Acipenserids in this comparison. As the speed of the river is
greater towards its source (and its temperature tends to de-
crease with increasing altitude), the further upstream stur-
geons move, the better the circumstances for spawning.
Aeration parameters were summarized by Harka (1993).
From the tabulated summary of his data it is evident that
foothill and lower foothill river sections with 3.0 to 4.0 mg/l
of dissolved oxygen would provide ideal spawning grounds
for sturgeons (Bartosiewicz & Bonsall 2004: 263, table 4).
Even during the 20th century, beluga sturgeons as heavy
as 900 kg used to be caught by the Donji Milanovac fisher-
men inside the Iron Gates gorges. Naturally, the distribution
of such spots varies with the discharge along a river as de-
termined by climate and topography.
The c. 2300 m3/s average discharge of the Danube at
Budapest more than doubles to over 5600 m3/s in the Iron
Gates gorge. Before the construction of the Iron Gates 1 dam,
this c. 130 km long section of the Danube was characterized
by extreme changes in water levels. Minimum discharge was
1400 m3/s, while 16,000 m3/s values were also measured
(Bǎncilǎ et al. 1972: 9). Moreover, prior to dam closure, the
riverine environment of the Iron Gates gorges was character-
ized by strong currents, hard substrates, and was rich in nu-
trients, aquatic plants, insects and invertebrates (e.g.
Gammaridae and Corophiidae sp.) that sustained rich and
varied fish resources. Thus, this section of the Danube
provided an ideal habitat for large sturgeons as well as sterlet.
Topography and changes in riverbed gradient
The river was confined to a width of only 170 m in the
Khazan gorge. As is shown by the pre-regulation measure-
ments of the river from 1872 (Bartosiewicz & Bonsall 2004:
265, fig. 6), depths varied tremendously, between 0.5 and
50 m before the river exited to the plain. In the lower part of
the Iron Gates gorge, upstream from Schela Cladovei (near
Turnu-Severin) in Romania, the riverbed has a very steep
gradient, falling 8 m in only 20 km. By contrast, over the
935 km between Schela Cladovei and the Black Sea, the ri-
verbed declines overall by only 34 m (Giurescu 1964: 101).
Thus the net gradient is three orders of magnitude different
(40% vs 0.037%) not to mention the considerable differences
in topography and relief between these two sections of the
Danube valley.
Lake sturgeon in Canada spawn in rivers at depths of
c. 0.5–5 m, in areas of swift water or rapids at the foot of low
falls that slow down further migration (Needs-Howarth 1996:
149). Given the mass movement during the spawn run, such
places must have been packed with sturgeons of all sorts in
the Iron Gates gorge as well, making them increasingly vul-
nerable to human predation at these natural traps.
This possibility seems to be supported by the differential
proportion of sturgeon bones to those of other large fish in
hand-collected archaeozoological assemblages from sites at
different locations within the Iron Gates (Fig. 9; Bartosiewicz
1996, 1997). The Late Mesolithic/Early Neolithic site of
Schela Cladovei, located downstream from the rapids, prior
to dam construction marked the exit from the Iron Gates
gorge, and must have been one of the ideal fishing spots
where great numbers of migrating fish could be targeted.
The reported absence of sturgeon bones at the prehistoric
sites of Lepenski Vir and Vlasac raises the question of
author-related bias: the bones were identified by Sándor
Bökönyi, a leading expert in mammalian osteology. Did
some of the large ‘catfish’ bones identified by Bökönyi (1969,
1978) originate from sturgeon? However, if nothing else, the
ornate head bones and unmistakable dermal scutes of stur-
geons would surely have attracted his attention since they can
be most easily recognized in excavated assemblages (Desse
& Desse-Berset 1992); Bökönyi himself identified sturgeon
remains at the Neolithic site of Mihajlovac–Knjepiste
(Bökönyi 1992: 79). More recent work suggests that
Acipenserid bones did occur on sites upstream from Schela
Cladovei, including sites within the Iron Gates gorges. Borić
& Dimitrijević (2005) have reported sturgeon (beluga) bones
from the floors of some of the trapezoidal buildings at
Lepenski Vir. In addition to sterlet, commonly represented at
prehistoric sites along the Danube in Romania, remains of
great sturgeon (beluga) were also reported from the
Epipalaeolithic sites of Ostrovul Banului and Icoana. Bones
of Epipalaeolithic Russian sturgeon were also identified at
Cuina Turcului (Pǎunescu 2000: 342). In the time of the
The Iron Gates in Prehistory
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Figure 9. The relative frequency of sturgeon bones in hand-collected fish assemblages along the Iron Gates section of the
Danube (after Bartosiewicz & Bonsall 2004: 266).
Boian and Gumelniţa cultures, anadromous sturgeons were
also caught at sites along the lower Danube, notably
Borduşani, Hârsova and Isaccea (Radu 1997, 2003).
When some historically renowned sturgeon fishing
grounds are plotted along the entire section of the Danube
(Fig. 10), many of them pinpoint locations downstream from
reaches with a steep gradient in the riverbed (large sturgeon
were regularly caught at Tulln, upstream from Vienna, and a
1692 record is known from Bavaria).
In addition to the river’s gradient, changes along its course
also created opportunities for sturgeon fishing. Until the
mid-19th century, the Danube meandered through flood-
plains and wetlands, shifting its course with each spring
flood. Fish turned such marshes, e.g. around Szentendre,
north of Budapest, into rich hatcheries.
In the plains, the variable course of the river resulted in
underwater shoals, fords, smaller and larger islands that all
influenced currents and created spots where sturgeons could
be caught more easily. In 1690, “50–100 sturgeons were
caught and butchered daily” at the island of Ada-Kaleh,
downstream from Orşova in the Iron Gates (Marsigli 1726).
Plotting the catch sites of 19th–20th century record speci-
mens on the map of present-day Hungary (cf. Fig. 8), the ho-
rizontal patterning appears more homogeneous, although
confluences with tributaries and major river bends seem to be
indicative of good sturgeon fishing grounds.
Sturgeon were regularly caught in many of the Danube’s
tributaries, including the Váh, Maros and Tisza rivers (Hankó
1931: 9). In the latter, sporadic prehistoric bone finds as well
as modern records (Bartosiewicz 1999) confirm Hankó’s
statement (cf. Fig. 8). In 1518, following a long medieval
tradition, the city of Komárom in northern Hungary was giv-
en the rank of Royal Sturgeon Fishing Grounds (Herman
1980: 267). This strategically important point is located at the
confluence of two branches of the Danube, downstream from
Europe’s largest inland river delta where sturgeon were
already caught in Roman times (Bartosiewicz 1989: 611).
The monopoly of Komárom fisherfolk can still be detected in
the 18th century, when they let sturgeon fishing rights from as
far as the Tisza river between Tiszacsege and Tiszafüred
(Bencsik 1970: 98).
The mouth of a small left bank tributary of the Danube,
across from the northern tip of Margaret Island in Budapest,
is called ‘Sturgeon Catcher’, another indication that such
natural topographic features were exploited in sturgeon
fishing.
Sturgeon shoals thinned out as the river was regulated and
walled off from the floodplain (Woodard 2000). Large-scale
commercial navigation along the Danube also had a negative
impact as it became necessary to keep the riverbed clean of
sand and gravel deposits. By the mid-20th century, beluga
sturgeon seldom swam upstream beyond the Iron Gates.
Sturgeon behaviour
Sturgeons may live for up to a 100 years. Male beluga stur-
geons become sexually mature by the age of 12 years.
Females usually start spawning at 18 years (Deckert 1967:
66). Prior to sexual maturity, Acipenserids approach the
coastal areas of the Black Sea. Following a short period of
adaptation, they start moving upstream into the rivers. From
that point onwards, patterns of migration and seasonality
directly influenced the success of sturgeon fishing inland.
Some stocks already begin to move into the Danube delta
in September–October. Others begin the spawning run in the
sea in March–April. By late summer, young sturgeons move
into the lower Danube. They reach sexual maturity by next
spring (Table 6). The arrival of these immature individuals,
as well as their prolonged presence in rivers seems to indicate
László Bartosiewicz et al.: Sturgeon fishing in the middle and lower Danube region
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Figure 10. Schela Cladovei and major sturgeon catch sites along the Danube.
that they are keen on adapting to fresh water. Groups of mi-
grating sturgeon, therefore, tend to include individuals of
different ages and sizes, as was observed in North America
(Roussow 1957).
Beluga sturgeon is the first to move into fresh water, as
soon as icy floods are over (Hankó 1931: 9). They are fol-
lowed by Russian and stellate sturgeon swimming up to the
Iron Gates. All three species are actively targeted by fisher-
men between January to June as well as October to
December. These two periods largely correspond to the
spring and autumn migrations in the Iron Gates gorge. Most
notably, they also coincide with seasons of high discharge in
this region (Fig. 11; Bǎncilǎ et al. 1972: 19), when low water
temperatures and high water velocity favour spawning.
Sturgeon fishing between June and September only took
place opportunistically in the Iron Gates when water temper-
atures were high and discharge low. Mátyás Bél (1764: 39),
an 18th century Hungarian naturalist, documented the same
two seasons in Hungary: spring fishing began in March and
continued uninterrupted until June (cf. Table 7). The autumn
season lasted from August until December, unless winter
began early. These data contradict somewhat 19th century
records that in Hungary only 7–15% of the yearly sturgeon
catch were landed between February and April, while
41–57% were caught between September to November. The
rest were caught opportunistically throughout the year (Khin
1957). Identifying the season of death may be attempted by
thin-sectioning pectoral fin rays from archaeological sites.
The low precision of this method, however, makes the iden-
tification of fish caught during the spawn run contradictory
(Desse-Berset 1994; Needs-Howarth 1996). Seasonal differ-
ences in fish size are also difficult to establish. Some
19th–20th century record specimens of known date are listed
by season in Table 7.
Owing to the random nature of the catch, no significant
seasonal weight or length difference could be detected
between record sturgeons. These data reconfirm, however,
that equally large sturgeons could be caught both during the
spring and in the late autumn/winter.
Interspecific differences in spawning temperatures, as
well as the presence of off-season stragglers meant that stur-
geons were available year round. The use of their bones as
seasonal indicators in archaeological assemblages, therefore,
is limited to probabilistic interpretations. It would seem lo-
gical that sturgeons could be most successfully targeted when
they were rushing upstream along the Danube in great num-
bers. However, this is contradicted by the 41–57% September
to November catch statistics given previously.
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Species Spawning time
Beluga sturgeon
Common sturgeon
Russian sturgeon
Ship sturgeon
Stellate sturgeon
Sterlet
March–May
April–May
April–May
April–June,
April–June
April–June
Huso huso Linné 1758
Acipenser sturio Linné 1758
Acipenser gueldenstaedti Brandt 1833
Acipenser nudiventris Lovetzky 1828
Acipenser stellatus Pallas 1771
Acipenser ruthenus Linné 1758
Water temperature
9 ºC
8–18 ºC
10–17 ºC
—
10–17 ºC
12–17 ºC
Table 6. Spawning parameters of various sturgeon species in the Danube (Berinkey 1966).
Figure 11. Seasonal variations in river discharge in the Iron Gates in ‘characteristic years’ prior to dam construction.
Inset: mean annual values. (after Bǎncilǎ et al. 1972).
Historical accounts of sturgeon in the Danube
While large Acipenserid bones commonly occur in some
Mesolithic and Neolithic archaeological assemblages, they
seem to become rare by the late Middle Ages. In part, this
may be explained by a shift in the focus of archaeological
research: catch sites were more likely to coincide with the
sites of consumption during prehistory. By the Middle Ages,
however, sturgeon remains are best known from high status
settlements in the Danube Bend gorge in Hungary (Fig. 8).
This valuable fish is known to have been traded over both
short and long distances. From an archaeological point of
view, however, most relevant historical information relates to
methods of catching these animals. Given the large size of
beluga sturgeon especially, landing it posed a special chal-
lenge to fisherfolk in all periods. According to Masen (1681:
898), “the beluga is similar to sturgeon and as strong as a
tuna, frequent in the Danube”. While there is no direct evid-
ence of prehistoric sturgeon fishing techniques along the
Danube, elaborate systems for sturgeon fishing have been
documented since the Middle Ages.
Sturgeon weirs
In accordance with the large size and strength of these anim-
als, traps or enclosures placed in rivers to catch sturgeon, of-
ten included massive timber structures, sometimes in com-
bination with large-holed netting. The placement of weirs
was of strategic importance. Familiarity with sturgeon habit-
ats, i.e. features of riverbed and adjacent topography, as well
as the knowledge of sturgeon behaviour were, thus, instru-
mental in minimizing labour expenditure required for the
construction of weirs.
The German naturalist Johann Georg Gmelin became a
professor of chemistry and natural sciences in St. Petersburg,
Russia in 1731. He documented a sturgeon weir shaped like
a maze and made from timber fencing which stretched across
the Volga river. Sturgeons swimming upstream were trapped
in the four, curvaceous ‘pockets’ of this complex structure
(Khin 1957: 12, fig. 7).
Nineteenth century sturgeon traps in the Iron Gates gorge
were described by Jókai (1872: 7) as follows: “Between the
islets, the narrow branches of the Danube are disrupted [by]
double post structures made from robust timber, arranged in
a V-shape, opening downstream... Once the sturgeons enter, it
is not their habit to turn downstream. As they proceed in the
ever-narrowing funnel, they wind up in the ‘death chamber’
at the end...”.
Mixed-media weirs included the use of strong nets as well.
Khin (1957: 14–15) refers to a 16th century description by
Miklós Oláh. Wooden posts were staked across the Danube in
November, before the waters grew icy. Fishermen in boats
stretched nets between the evenly placed posts, then cannons
were fired to scare sturgeons into the traps.
Medieval documents suggest that full closure of rivers
would have been considered an unfriendly or even illegal
move. A 1528 court case in Hungary between the city of Vác
and the royal capital, Buda (located downstream), clearly
shows the competing interests of their sturgeon fishing com-
munities (Szilágyi 1995: 114). Weirs, therefore, were often
placed between the bank and smaller islets, thus, exploiting
only one of the river’s branches.
One of the most instructive documents on sturgeon fishing
in the Iron Gates gorge is found in Volume IV of Marsigli’s
1726 work. The frontispiece (Fig. 12) portrays numerous
technical details. It shows a tunnel of three A-shaped gates
built between a small island and the right bank of the Danube
(an arrow clearly indicates the downstream direction). In the
lower half of the picture the narrow gorge is flanked by steep,
misty cliffs. Dense ripples indicate a more rapid current here.
Sturgeon are being caught at the downstream end of this sec-
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P-value of Student’s t-test
Mean value, spring
Standard deviation
Mean value, spring
Standard deviation
253.3
39.5
109.3
44.2
Year Location
1957
1922
1950
1936
1927
1987
1957
1954
Paks
Gemenc
Százhalombatta
Dunapataj
Dunapentele
Paks
Baja
Paks
Date
March 2
March 3
March 8
March 18
‘Good Friday’
May 16
May
May 27
Length (cm)
273
220
300
215
235
300
280
203
Weight (kg)
138
90
132
63
86
181
134
50
Winter
1911
1956
1870
1894
1955
1953
Orsova (Iron Gates)
Ercsi
Ásvány-Győr
Pozsony
Ercsi
Ercsi
early September
October 6
‘winter catch’
‘winter catch’
January 31
February 1
252
263
365
200
263
213
102
117
250
100
117
63
253.3
39.5
109.3
44.2
0.600 0.819
Table 7. Measurements of sturgeon caught at known seasonal dates in the Hungarian
section of the Danube.
tion, where the hills and the plain meet. Fishermen in small
boats haul sturgeons onto the bank, where primary butcher-
ing takes place on a makeshift table.
According to a 1702 description by Bél (1764: 39), willow
withe fencing was combined with strong hemp nets at a slight
elevation in the riverbed at Földvár (Tolna county, Hungary).
The soft substrate mentioned in his text (onto which stur-
geons were driven and caught) may be a reference to a sub-
merged sandbank.
The construction of weirs, even at the best loci, required
tremendous investments of labour. In the 16th century along
the Tisza river entire villages of serfs were enlisted to build
weirs using oak logs, under the direction of the magister
clausurae. Aside from having an allowance of fish during
construction work, these serfs had the right to half of the
catch in the new weir — with the exception of sturgeons
(Maksay 1959: 703).
Building and maintaining sturgeon weirs not only required
labour. In agricultural areas, shipments of appropriate oak
logs from distant forests also had to be organized. According
to a 1493–1495 price list, for example, 220 such ‘weir’ logs
were bought by the Eger episcopate in Hungary (Kandra
1887: 378). Although the sporadic nature of the written data
do not permit us to estimate the costs of sturgeon weirs, their
construction must have represented a major investment, af-
fordable only by well-organized estates in medieval Hungary.
The lack of archaeological evidence for weirs does not
exclude the possibility that such complex structures could
have been erected in ancient times. The possibility of such
cooperative efforts is clearly illustrated by the construction in
AD 103–105 of Trajan’s bridge across the Danube at Drobeta
(modern-day Turnu-Severin) a few kilometers downriver
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Figure 12. Sturgeon fishing at the exit from the Iron Gates gorge (from Marsigli’s 1726 book).
from the prehistoric site of Schela Cladovei.
Other equipment
By the 19th–20th century hardly any references to sturgeon
weirs occur in Hungary (Szilágyi 1995: 108). Large and
strong, so-called pipola nets, were made especially for stur-
geon fishing out of hemp. However, by the second half of the
19th century large sturgeons became scarce (cf. Fig. 3), so
that these special nets were used but rarely (Herman 1887:
281). Sturgeons could also be caught with gill nets, suspen-
ded vertically in the water to trap fish by their gills, as the
strong pectoral fins of sturgeons easily became hooked in its
meshes (von Brandt 1964: 170).
Sturgeons were also caught using sharp hooks strung on a
strong rope and stretched across rivers. In contrast to similar
methods of catfish (Silurus glanis Linné 1758) fishing, such
hooks did not have to be baited, since curious sturgeons often
‘played’ with these glossy pieces of metal and were caught by
chance (Khin 1957: 16). By the late 19th century, such hooks
became the primary means of sturgeon fishing (Herman
1887: 368).
Lake sturgeons in North America could be speared even
from the shore in shallow waters (Needs-Howarth 1996:
149). Fish, injured and dazed, were then dragged near the
bank. According to Marsigli (1726), fishermen enveloped
such fish in a large net in the Danube and provoked it further
onto the bank by ‘titillating’ it until it became stranded.
Captured sturgeons were sometimes kept tethered to trees or
strong poles, before being towed upstream by boat to the
nearest market. The capitals of Buda and Vienna were sup-
plied with live sturgeon in this way (Bél 1764: 41).
Aside from hefty hooks and harpoons, grapnels must have
been important tools in landing these large fish at all times.
By the 18th century, the great sturgeons were even ‘hunted’
with firearms (Marsigli 1726, in Deák 2004: 74).
Cognitive aspects of sturgeon fishing
Sturgeons were the largest fish in the Danube. Their sheer
size and powerful movement must have impressed people
throughout history. The renowned abundance of sturgeons
during the spawning run must have further enhanced their
awesome perception. Thus, it is likely that these great beasts
had dualistic symbolic meanings related to both life and
death in the spiritual life of peoples in the region.
Positive perceptions
Isotopic studies of human remains by Bonsall et al. (1997,
2000, 2004) have confirmed the results of previous faunal
analyses (e.g. Bökönyi 1978, Bartosiewicz et al. 1995), in-
dicating that Mesolithic populations in the Iron Gates con-
sumed considerable amounts of fish (aquatic resources were
still exploited during the Early Neolithic, but the dietary role
of terrestrial resources increased). Even if sturgeon was
available on a seasonal basis, owing to the quantities of meat
even single individuals yielded, its contribution to the diet
cannot be underestimated, and probably determined the pre-
historic perception of these animals.
Highly valued sturgeon meat won the name ‘Royal Fish’
for beluga sturgeon in Medieval Hungary. Aside from the
impressive quantity of food provided by a single specimen,
the quality of sturgeon flesh was also appreciated, regardless
of size. Of the species that resembled great sturgeon, Marsigli
(1726) devoted most attention to the small sterlet whose meat
was said to be simply ‘the best’. A quarter of a millennium
later, this view was confirmed during ethnographic inter-
views conducted by Vasile Şişu among the fishermen of
Dubova district (Iron Gates gorge, Romania).
According to the Torah, only fish with scales and fins are
kosher. Accordingly, the bones of sturgeon and similarly
scaleless catfish occurred only in the Christian layers above
deposits associated with the 13th century Jewish community
in a well excavated in the Buda Royal Castle in Hungary. The
latter contained only remains of kosher carp-like fish
(Cyprinidae) and high status pike (Esox lucius L.;
Bartosiewicz 2003). The ganoid type (Lagler et al. 1977: 108,
fig. 4.2) scutes of sturgeon are not considered scales in this
religious context, since the skin is often torn during de-
scaling that renders the fish tref. Sturgeon meat and caviar
therefore were avoided by Ashkenazi Jews who settled in
Medieval Eastern Europe. ‘Legalizing’ sturgeon meat with
reference to its ganoid scales, however, became an important
halachic issue in the early 19th century Jewish religious re-
form in Hungary (Frojimovics et al. 1995: 293).
Needs-Howarth (1996: 153) concluded that concentra-
tions of lake sturgeon bones at certain archaeological sites in
Canada indicate that these animals had mythical or religious
meaning for Iroquoian people. In their artistic renditions of
Lake Superior native American mythology, Longfellow
(1855) and Kohl (1859 II: 143) indeed equate the ‘King of
Fishes’ with sturgeon.
It is not difficult to imagine that the much-awaited spring
arrival of masses of sturgeon amounted to some sort of a feast
during the Mesolithic and Early Neolithic of the Iron Gates.
According to a structuralist interpretation by Radovanović
(1997: 88–89), the upstream movement of beluga sturgeon
may have symbolized life to the prehistoric inhabitants of the
gorge, possibly counterweighted by the downstream orienta-
tion of the deceased in Mesolithic burials along the
riverbank.1
Negative perceptions
The perception of animals tends to be dualistic, ranging
between extremes (Bartosiewicz 1998: 69). At the prehistoric
site of Lepenski Vir in the Iron Gates gorge, the stone statue
dubbed Danubius by the excavator (Srejović 1972: fig. 52)
has been tentatively identified with sturgeon, having even a
crest of ‘dermal scutes’ carved along its back (Radovanović
(1997: 93, figs. 1–2). Although the exaggerated, even fright-
ening, facial features (such as the large, bulging eyes) are not
at all reminiscent of the modern perception of sturgeons —
sturgeon have very small eyes (cf. Fig. 4), this hypothesis is
not implausible if, as suggested by Srejović (1972: 111), the
sculpture was conceived as an apotropaic representation with
the power to avert evil or catastrophe. Bonsall et al. (2002)
suggested that the Lepenski Vir sculptures were intended to
protect against unpredictable and catastrophic floods. If so,
the ability of sturgeon to swim against the flow even at times
of high discharge, overcoming the power of the river, may
László Bartosiewicz et al.: Sturgeon fishing in the middle and lower Danube region
51
explain their use in imagery.
Other, more negative associations must also be reckoned
with. Although ancient fisherfolk were perfectly able to dis-
tinguish between species based on to their intimate first-hand
knowledge, the image of powerful sturgeons may have been
distorted by beliefs in water monsters. For example, in an
Ojibway myth from North America, a giant fish threatens to
swallow a young boy (Williams 1956: 168). However, in
Lake Superior, the only fish that large is lake sturgeon, a
harmless bottom feeder.
A comparably large Danubian species is European catfish
(also known as sheathfish or wels). Large specimens of this
fish species reach the average size of sturgeons (c. 2.5 m,
120 kg; Pintér 1989: 135) and may grow up to 5 m (330 kg)
in the Dniepr (Curry-Lindahl 1985: 259). In contrast to stur-
geon, however, catfish are indeed ferocious carnivores with
fearful reputations. One of their vernacular synonyms, para-
sztfaló, bluntly means ‘peasant gobbler’ in Hungarian
(Gozmány 1979: 957). The English synonym, sheathfish,
seems to relate this species with sturgeon, whose Indo-
European names were associated with ‘greave’ (a piece of
armor worn to protect the shin) by von Sadovszky (1995:
17–19). Moreover, the Hungarian name for Acipenserids,
tokhal, could be best translated as ‘case fish’ or, actually,
‘sheathfish’. Although the linguistic evaluation of apparent
similarities is beyond the scope of this paper, it may indicate
how the perceptions of these two large fish merged in popular
mythology.
Both in the Csallóköz region (the aforementioned inland
delta, located upstream from Komárom), and in the Iron
Gates, sturgeons following boats were considered a bad
omen. As a 19th century fisherman put it: “See, how that in-
fernal monster swims ceaselessly alongside our boat. It’s an
old sturgeon, almost half a ton. It always means trouble,
when evil beasts are racing with the boat like that” (Jókai
1872: 94).
Danubian sturgeons of all species have four barbels in
front of the mouth equipped with taste buds (Lagler et al.
1977: 350, fig. 11.9). According to Kriesch (1876: 68), rare
specimens without such ‘whiskers’ were called ‘calamity
fish’ in Hungary, an omen of disaster, threatening the region
or even the entire country. They must have occurred among
the young of stellate sturgeon especially. This means that the
negative perception of sturgeon was not necessarily linked
with large size and the concomitant challenge posed by stur-
geon fishing.
Overcoming sturgeons
In spite of all these benign and fearsome connotations, it was
only the landing of sturgeons that was indubitably trying and
dangerous. Overcoming such a formidable adversary re-
quired fishing skills, strength and probably involved a major
element of machismo at all times. According to 18th century
Hungarian fishermen, the tail of a landed great sturgeon
should not be approached because “even the most able-
bodied lad can be killed by a single slap from it” (Bél 1764:
40). The hard work of sturgeon fishing probably also served
as an outlet for social aggression.
Taphonomic loss and problems of seasonal dating make it
impossible to tell whether prehistoric sturgeon landings
reached the frenzy of the much-publicized, traditional
Grindadrap on the Faeroe Islands, during which pilot whales
(mostly the so-called Atlantic blackfish, Globicephala
melaena Traill 1809), are driven ashore and massacred,
mostly by men. A remarkable similarity between these small
cetaceans and sturgeons in size and, to some extent, shape
could be a functional basis of such hypotheses. The late 1st
century BC Greek author, Strabo (Geographica Lib. VII.3.18,
cited by Bél 1764: 35) actually compared sturgeons to dol-
phins in terms of size.
While it is possible that some prehistoric sturgeon remains
from the Iron Gates were the result of opportunistic fishing,
historical data on the scale and intensity of sturgeon exploit-
ation make the Grindadrap parallel sound reasonable. The
vivid late Baroque description of sturgeon fishing by Bél
(1764: 40–41) is as reminiscent of a gracious rite as of ar-
chetypal human predation.
Conclusions
While it cannot be demonstrated that sturgeons always
played a key role in the lives of all peoples living along the
Danube, their significance should not be neglected at sites
where their bones have been found. This multidisciplinary
review of sturgeon fishing should provide archaeologists
with insights into the possible ways to interpret sturgeon
bones encountered in ichthyoarchaeological assemblages.
1. Owing to their poor resistance to taphonomic loss stur-
geon bones tend to be underrepresented at most sites. On
the other hand, their large size guarantees the recovery of
the surviving remains even in hand-collected as-
semblages. Although species-level identification is limited
to special elements, large Acipenserids must have played
comparable roles in most cultures
2. Animals with such a large body mass must have been a
desirable prey for subsistence fishers. Their capture,
however, required special skills that included a thorough
knowledge of both habitats and fish behaviour, which de-
termined the probability of taking the best catch.
3. Aside from some degree of specialization, sturgeon fish-
ing could only succeed as a fundamentally cooperative
enterprise throughout history. It took planning and co-
ordinated action by fishing communities, which only in-
creased in significance as fishing techniques became ever
more complex. As a group activity, carried out by men in
historical times, sturgeon hunting may have had strong
associations with male identity.
4. Developing infrastructure for large-scale sturgeon fishing
required investments, which in turn increased the com-
mercial value of these animals. Medieval trade in stur-
geons shows the consumer’s end of this chain; some stur-
geon remains were found at sites, spatially separated from
catch sites, which were probably the places of primary
butchering.
5. Sporadic archaeological data cannot be used in studying
the depletion of stocks. Decline by the 19th century,
however, is reflected both in fish sizes and in the ethno-
historical records. Over a century ago Kriesch (1876:
12–17) recognized that deforestation, river regulation
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works, damming, water pollution, steamboats and timber
floating were directly responsible for habitat degradation.
Owing to their low reproductive rate and high visibility,
sturgeons were particularly hard hit by what he termed
‘human greed’, i.e. overfishing.
6. While the often-anecdotal ethnohistorical and literary ex-
amples cannot be used directly in the interpretation of ar-
chaeological sturgeon finds, they show the complexity of
attitudes (mostly related to the immense size and particu-
lar appearance of sturgeons) that are unlikely to have de-
veloped only in recent centuries.
Note
1. Some Final Mesolithic burials at Lepenski Vir (cf. Bonsall et al.
2004, this volume) are oriented parallel to the Danube with their
heads pointing downstream, but this is not a consistent feature of
Mesolithic burials from the Iron Gates.
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